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antibodies reacting with multiple and often
heterogeneous epitopes on a macromolecular
antigen, the strength of the binding together of
antigenic molecules by antibodies is referred to
as the avidity of the antiserum; this is influ-
enced not only by the affinities of each of the
various antibodies reacting with individual
epitopes, but also by the number of antigen-
antibody linkages formed: although individual
antibody-epitope linkages dissociate, those
which fit snugly dissociate less readily than
poorly-fitting linkages, and large numbers of
firm linkages will result in the maintenance of
avid binding.

Quite apart from their specific reactivity with
antigens, antibodies of different classes possess
properties which depend on the Fc part of the
heavy (//, y, a, etc.) chains. These class distinc-
tions are described on pp. 108-9.

The production of antibody

Injection of an antigen to which an individual
has not previously been exposed results in a
primary antibody response, i.e. the transient
appearance in the blood of a small amount of
specific antibody, mainly of JgM class, about
seven days after the injectionTTke-injection of
the same antigen at a later date leads to a"
secondary or anamnestic (remembering) re-
sponse in which large amounts of specific anti-
body, most of which is usually of IgG jlass, ^
appear in the blood rapidly (in four days or so)
and continue to be produced, although in grad-
ually diminishing amounts, 'for weeks, months
or even years. The greatly enhanced antibody
production of the secondary response is the
reason for the repeated injections of microbial
antigens (vaccines) widely used in prophylactic
immunisation.

Most of the antibody found in serum is pro-
duced by plasma cells in lymgh nodes,

and bonejnaaQW but some may also be
formecTby plasma cells in the lymphoid tissue
of the gut and in the inflammatory lesion which
forms around injected antigenic material.
Plasma cells (Fig. 53) are ovoid cells, some-
what larger than small lymphocytes, and with a
small round nucleus in which granules of chro-
matin are regularly spaced around the peri-
phery, giving a 'cart-wheel' or 'clock-face' ap-
pearance. Their cytoplasm is basophilic and
also pyroninophilic, indicating a high content

Fig. 5.3 Plasma cells in a lymph node draining a
focus of infection. Note the eccentrically-placed,
round nucleus with clumping of chromatin, and the
deeply-stained (basophilic) cytoplasm showing, in
some instances, a crescentic area of pallor alongside
the nucleus, x 1000.

of ribonucleic acid, and electron microscopy
(Fig. 5.4) reveals a large amount of complex
rough endoplasmic reticulum of the type found
in cells which synthesise and secrete protein. It
has been shown by immunofluorescence that
each plasma cell at any given time produces
light chains together with heavy chains of only
one immunoglobulin class (e,g. IgG or IgM).
Furthermore, following stimulation with two dis-
tinct antigens (e.g. diphtheria and tetanus toxins)
individual plasma cells will produce antibody to
one or the other but not to both of these antigens.
An additional polypeptide, the J chain, is
synthesised by plasma cells producing IgM and
IgA. It links together the basic 4-chain units of
IgM and IgA to form polymers (see below).

Properties of the immunoglobulin
classes

The various immunoglobulin classes have dif-
ferent functions (beyond that of specific com-